A symmetric hybrid linear multistep method for direct solution of general third order ordinary differential equations is considered in this paper. The method is developed by interpolation and collocation approach using a combination of power series and exponential function as basis function. The consistency, stability, order and error constant of the method were determined. The results showed that the method is consistent, zero stable and of order five with low error constant. The accuracy compared favorably over existing methods with higher order of accuracy.
Introduction
We consider the direct numerical solution of the general third order initial value problem of the form 
where , , . y f R µ ∈ It is worth noting that this problem (1) can be modeled from the physical problems such as the thin film flow of a liquid in fluid dynamics, electromagnetic waves and gravity driven flow. Therefore, this type of problem is conventionally solved by reducing it to system of first order ordinary differential equations. [1] and some other authors pointed out that this type of problem can be solved directly to circumvent the inherent setbacks posed by the conventional method, [2] - [7] . These scholars proposed different methods of various degrees of accuracies using no other approximate basis functions other than power series.
[8]- [10] independently showed that the direct solution of the general second order initial value problems can be implemented without the need for predictors or starting values from other methods. In their work, they used power series as approximate solution to derive three-step LMM implemented in block modes. [11] investigated and developed a two-point block method in the form of Adams-Moulton type for solving general second order odes directly using variable step size while [5] and [12] proposed a linear multistep method for the direct solution of initial value problems of ordinary differential equations for special third order initial value problem and a hybrid multistep method to solve third order IVPs of ODEs respectively with constant step size. However, [11] developed a two-point four-step block method with variable step-size. In his work, the method was implemented at two points simultaneously in a block using four backward steps. Moreover, these constant and variable step sizes add little or nothing to the accuracy of the results due to the restriction of interpolation points to the order of the problems.
Recently, [13] and [14] figured out that in search for a method that gives better stability condition, the use of approximate solution which combines power series with exponential function is imperative. Therefore, in this work combination of power series and exponential function was used as basic function in determining a symmetric hybrid linear multistep method for the solution of problem (1) directly.
Materials and Methods
In this work, we considered using a combination of power series and exponential function in the form
as the basic function for the development of the method, where c and i represent the number of collocation and interpolation points respectively. The differential system of (2) is given as ( ) ( )( ) ( ) T  0  1  2  3  4  5  6  1  1  3  1  2  2  2 , , , , , , 
Solving (4) for j a 's,
, using Gaussian elimination method and substituting it back into (2) gives a continuous hybrid method of the form
Using the transformation, Evaluating Equations (6), (7) and (8) 
The order p and error constants of Equations (9), (10) and (11) 
Implementation of the Method
The starting values of the discrete method (9) obtained from (5) for third order problem of ordinary differential equations are generated in predictor-corrector mode of the same order of accuracy. The predictor methods and its derivatives of the same order with the corrector method are obtained using the same outlines discussed above to give 
The order p and error constants of equations (12), (13) 
Analysis of the Method

Order and Error Constant of the Method
In this paper we adopt the method proposed in [16] , with the linear operator (9), (10) and (11) 
Zero Stability
Region of Absolute Stability of the Method
Let us consider the stability polynomial of the linear multistep method defined by ρ and σ as 
Convergence of the Method
For a linear multistep method (LMM) to be convergent, the necessary and sufficient conditions are that the method must be consistent and zero-stable, therefore from the analysis, our method is convergent.
Numerical Experiments
To test the effectiveness and the accuracy of the new method, the method is used to solve three test problems below and the results are shown in Tables 1-3 . Problem 1.
( ) 
Discussion of Result
A new two-step symmetric hybrid method of order 5 is proposed for the direct solution of third order differential equations. The maim method and the predictors of same order were derived from the same procedure of collocation and interpolation method. The methods are then applied to on some existing problems and the results were displayed on the Tables 1-4 [18] . It was observed from the tables that the new method displayed better accuracy over the existing methods. Table 1 . In this example, the numerical solution of our methods of order 5 was compared with the method of [15] and [7] , both are of order 7. This is shown in Table 1 below. Table 3 . The absolute errors of predictor-corrector method of order five is compared with that of Block method, [16] and [7] both are of order seven. 
